The eclipsing binary T-Cyg1-12664 was observed both spectroscopically and photometrically. Radial velocities of both components and ground-based VRI light curves were obtained. The Kepler's R-data and radial velocities for the system were analysed simultaneously. Masses and radii were obtained as 0.680±0.021 M ⊙ and 0.613±0.007 R ⊙ for the primary and 0.341±0.012M ⊙ and 0.897±0.012R ⊙ for the secondary star.
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(S/N) was ∼120. We also obtained high S/N spectra of two M dwarfs GJ 740 (M0 V) and GJ 182 (M0.5 V) for use as templates in derivation of the radial velocities (Nidever et al. 2002) .
The electronic bias was removed from each image and we used the 'crreject' option for cosmic ray removal. Thus, the resulting spectra were largely cleaned from the cosmic rays. The echelle spectra were extracted and wavelength calibrated by using Fe-Ar lamp source with help of the IRAF ECHELLE package, see Tonry & Davis (1979) .
Photometric identification and follow-up observations
T-Cyg1-12664 was first identified as a likely low-mass eclipsing binary candidate in the Devor et al. (2008) 's catalog, following a systematic analysis of the light curves (TrES; Alonso et al. 1996) . The light curves of the survey consist of ∼5 240 Sloan r-band photometric measurements (depicted in Fig. 7 ) binned to a 9-minute cadence. The calibration of the TrES images, the identification of stars and the extraction of the light curves are described by Dunham et al. (2004) .
T-Cyg1-12664 was observed as KIC 10935310 between 24 54 953.0 -24 55 370.7 by the Kepler satellite. The short-cadence observations comprise 135 and 170 data points obtained in the Quarters 1 and 3, and the long-cadence data encompass 2 651 and 2 752 data points in the Quarters 0 and 2, respectively. The uncorrected flux measurements are plotted against time in Fig. 1 . The times of the data are expressed in the barycentric Julian day (BJD) time-scale. The light curves of eclipsing binaries obtained by Kepler satellite have discontinuities with variable amplitudes due to one safe mode and four spacecraft attitude tweaks in Q2. Therefore, one encounters with some problems, especially variability in the baseline flux, when creating a complete light curve of a system. This may be occurred from either systematic effects (focus drifts, safe modes), intrinsic stellar variability (chromospheric activity, pulsations), or extrinsic contamination by a third light (a variable source that contributes light in the aperture of the object of interest). For these complications and other substantial data issues see the "Kepler Data Characteristics Handbook" (Christiansen et al. 2011) . The main Kepler pipeline conveys two kinds of photometric data: calibrated and corrected. Calibrated data are gained by performing pixel-level calibration that corrects for the bias, dark current, gain, nonlinearity, smear and flat field, and applies aperture photometry to reduced data. Corrected data are the result of detrended data which corrects degraded cadence due to data unorthodox and removes variability.
The original data of T-Cyg1-12664 and their detailed descriptions can be found in Slawson et al. (2011) . Most notable for a chromospherically active star where spot modulation causes a signific 0000 RAS, MNRAS 000, 000-000 4Ö. Ç akırlı et al. cant baseline variability with an amplitude of the same order as the depth of the secondary eclipse in the light curves. Fig. 1 shows the uncorrected flux measurements plotted versus the BJD. These light curves clearly show variations on a time scale of about 4 days, due to the eclipse, superimposed on a small amplitude light fluctuations. In Fig.2 (top panel) we plot the data against the BJD, excluding the eclipses. The light variations on a short time-scale have a peak-to-peak amplitude of about 0.020 in flux units. A second-order polynomial fit to the data at out-of-eclipse was obtained and subtracted from all of the fluxes, including eclipses. The remaining data after removal of the eclipses are plotted in the middle panel of Fig.2 which show again a variation with a cycle of about 90 days and a peak-to-peak amplitude of about 0.007 in flux units. The full data including eclipses are plotted in the bottom panel of Fig.2 . The distortions on the light curve with changing amplitude are clearly seen.
In order to provide ground-based observations of the system in different passbands, we used SI 1100 CCD Camera 2 mounted on the 1 m telescope at the TÜBİTAK National Observatory, Turkey. Further details on the telescope and the instruments can be found in . Differential aperture photometry was performed to obtain the light curves in the V-, R-, and I-bandpass. We iteratively selected comparison and check stars, namely GSC 3562 396 and GSC 3561 2134. The typical rms residuals for each filter vary between 0.003 and 0.007 mag in differential magnitudes depending on the atmospheric conditions. The ground-based R-passband light curve is shown in the sixth panel from top-to-bottom of Fig. 7 .
ANALYSIS

Spectral classification
We have used our spectra to reveal the spectral type of the primary component of T-Cyg1-12664.
For this purpose we have degraded the spectral resolution from 7 000 to 3 000, by convolving them with a Gaussian kernel of the appropriate width, and we have measured the equivalent widths (EW ) of photospheric absorption lines for the spectral classification. We have followed the procedures of Hernández et al. (2004) , choosing helium lines in the blue-wavelength region, where the contribution of the secondary component to the observed spectrum is almost negligible. From several spectra we measured EW HeI+FeIλ4922 = 0.171 ± 0.088Å and EW H β 4861 = 3.24 ± 0.21Å.
From the calibration relations EW -Spectral-type of Hernández et al. (2004) , we have derived a spectral type of K5 with an uncertainty of about 1 spectral subclass and an effective temperature of 4 320±100 K from the tables of Drilling & Landolt (2000) .
The catalogs USNO, NOMAD and GSC2.3 provide (see Table 1 for additional information)
BVRrJHK magnitudes for T-Cyg1-12664 with a few tenths of a magnitude uncertainities. Using the USNO B=14.24±0.20 mag and GSC2.3 V=13.11±0.30 mag we obtained an observed color of B-V=1.13±0.36 mag. The color-spectral type relationship of Drilling & Landolt (2000) gives a color of B-V=1.15 mag for a K5-dwarf. Therefore, an interstellar reddening of E(B-V) is ignored.
The observed infrared colors of J-H=0.329±0.021 and H-K=0.053±0.021 are obtained using the c 0000 RAS, MNRAS 000, 000-000 6Ö. Ç akırlı et al. JHK magnitudes given in the 2MASS catalog (Cutri et al. 2003) . These colors correspond to a main-sequence G4±2 star which is not consistent with that estimated from the spectra. This difference should be arisen from an additional star in the same direction with the eclipsing binary c 0000 RAS, MNRAS 000, 000-000 V R I Figure 3 . The 800x1500 pixels V, R, and I passbands images of the field of binary system (Original size of the image is 20'x20'). A third star is clearly seen at the right side of the binary system (near the center). Note that the image of the third star is increasing in size towards the longer wavelengths. (Skrutskie et al. 2006) ., b USNO-B U.S. Naval Observatory photographic sky survey (Monet et al. 2003) ., c GSC2.3 Guide Star Catalog, version 2.3.2 (Morrison et al. 2001) ., d CMC14 Carlsberg Meridian Catalog 14 (Evans et al. 2002) .
system. This star should radiate mostly at the infrared to change the color of the binary about one spectral class. Actually, a third star is seen in our CCD images which locates at the same direction with the binary system. A CCD image is shown in Fig.3 .
Period determination
In the TrES observations the shallow secondary eclipse is not detected. Therefore, six times for the primary eclipse were obtained and the first ephemeris was presented by Devor et al. (2008) . The secondary eclipse was clearly revealed by the Kepler photometric observations. We determined 27 times for the mid-primary eclipse. In addition, we obtained one time for mid-primary eclipse from the ground-based photometric observations. Since the light curve is distorted, due to chromospheric activity, as large as the depth of the secondary eclipse, no attempt has been made for derivation of the times for the mid-secondary eclipse. In order to measure the times of mid-primary c 0000 RAS, MNRAS 000, 000-000 Devor et al. (2008) , (2) Kepler − data, (3) VRI-data eclipse we used the χ 2 minimisation method. Very few of the minimum timings are accompanied by an errorbar, so uncertainties were assumed to be nearly equal. Since the times are given as BJD in the Kepler's data we transformed them into the heliocentric time scales. All times of minimum light of T-Cyg1-12664 were presented in Table 2 . The orbital ephemeris given by Devor et al. (2008) was used to determine the cycle numbers and the residuals between the observed and computed times of minima. A straight line was fitted to the resulting cycle numbers and residuals, in the sense observed minus computed times, (Table 2) by χ 2 minimisation. The resulting ephemeris is obtained as,
where the quantities in the parenthesis are the uncertainties in the final digits of the preceding number. The residuals of the fit are plotted in Fig. 4 . New orbital period is longer about 4 s than that c 0000 RAS, MNRAS 000, 000-000 found by Devor et al. (2008) . Since the O-C residuals are represented by a straight line, although the observations gathered in three small time intervals but with large time spans between them, no substantive evidence is seen for departures from a constant period within six years.
Radial velocity
To derive the radial velocities of the components, the 9 TFOSC spectra of the eclipsing binary were cross-correlated against the spectrum of GJ 182, a single-lined M0.5 V star, on an orderby-order basis using the FXCOR package in IRAF (Simkin 1974) . The majority of the spectra showed two distinct cross-correlation peaks in the quadrature, one for each component of the binary. Thus, both peaks were fitted independently in the quadrature with a Gaussian profile to measure the velocity and errors of the individual components. If the two peaks appear blended, a double Gaussian was applied to the combined profile using de-blend function in the task. For each of the 9 observations we then determined a weighted-average radial velocity for each star c 0000 RAS, MNRAS 000, 000-000 We adopted a two − Gaussian fit algorithm to resolve cross-correlation peaks near the first and second quadratures when spectral lines are visible separately. Fig. 5 shows examples of croscorrelations obtained by using the largest FWHM at nearly first and second quadratures. The two peaks correspond to each component of T-Cyg1-12664. The stronger peaks in each CCF correspond to the more luminous component which has a larger weight into the observed spectrum.
The heliocentric radial velocities for the primary (V p ) and the secondary (V s ) components are listed in Table 3 , along with the dates of observations and the corresponding orbital phases computed with the new ephemeris given in previous section. The velocities in this table have been corrected to the heliocentric reference system by adopting a radial velocity of 14 km s −1 for the template star GJ 182. The radial velocities listed in Table 3 Topping 1972 ). The σ i values are computed by FXCOR according to the fitted peak height, as described by Tonry & Davis (1979) . The radial velocities are plotted against the orbital phase in Fig. 6 , which also includes the radial velocities measured by Devor (2008) .
Light curve and radial velocities modeling
We used the most recent version of the eclipsing binary light curve modeling algorithm of Wilson & Devinney (1971) , as implemented in the PHOEBE code of Prša & Zwitter (2005) , further developed by Wilson c 0000 RAS, MNRAS 000, 000-000 The adjustable parameters in the light and RV curves fitting were the orbital inclination, the surface potentials of the two stars, the effective temperature of the secondary, and the color-dependent luminosity of the hotter star, the zero-epoch offset, semi-major axis of the orbit, the mass-ratio and the systemic velocity. A detached configuration (Mode 2) with coupling between luminosity and temperature was used for solution. The iterations were carried out automatically until convergence, and a solution was defined as the set of parameters for which the differential corrections were smaller than the probable errors. The computed light curve corresponding to the simultaneous light-velocity solution is compared with the observations in the bottom panel of Fig.2 and in It is obvious from these figures that the observed light curves and radial velocities are reproduced by the best fit theoretical curves shown by solid lines. However, systematic deviations are c 0000 RAS, MNRAS 000, 000-000 apparent in the light curve, especially at out-of-eclipses. The light curve of the system is asymmetric in shape and varies with time. The wave-like distortion at out-of-eclipses in the light curves of T-Cyg1-12664 is attributed to the spot or spot groups on the primary star. The amplitudes of these variations exceed sometime the depth of the secondary eclipse. Therefore, we assumed that solarlike activity originates in the K5 star, maculation effects are separable from proximity and eclipse effects, and a cool, circular spot model may represent the parameters of the spotted regions. Due to the very small light contribution of the secondary star, as it is indicated by the preliminary analysis, the K5 star should be responsible for the magnetic activity which will be discussed in Sec.4. The second step was to include spot parameters as adjustable parameters. Using a trial-error method we estimated preliminary parameters for the spots. The shape of the distortion on the light curve depends upon the number of spots, locations and sizes on the star's surface. The trial-and-error method indicated that distortions could be represented by two cool spots on the primary star. Since the amplitude and shape of the wave-like distortion vary with time we divided the data into ten separate parts with a three-day intervals. The parameters calculated in the first step were taken as input parameters as well as spot parameters. The analysis was repeated and the final parameters and spot parameters are listed in Tables 4 and 5 , respectively. The uncertainties assigned to the adjusted parameters are the internal errors provided directly by the Wilson-Devinney code.
We also searched for the light contribution of the third star. Third light is added to the adjustable parameters but this trial is failed. This is because either light contribution of the third star is as small as to be ignored at the R-bandpass or its effect is overcome by the spot effects.
The computed light curves (continuous lines) are compared with the observations in Fig. 7 (five panels from top to bottom) . In the bottom two panels of Fig. 7 we also compare the computed curves with our R-data and the TrES r-passband data. The last two figures are presented only for comparison the observations with the computed curves obtained by the Kepler data. c 0000 RAS, MNRAS 000, 000-000 I n t e n s i t y Phase Figure 7 . Sample light curves for T-Cyg1-12664 obtained in the Kepler − R-passband and the computed curves including spot parameters. In the sixth panel from top-to-bottom our ground-based R-passband light curve with spots and in the bottom panel the observations obtained by T rES is compared with the computed light curve without spots. 
Absolute parameters
The orbital inclination and mean fractional radii of the components are found to be i=83.84±0.04, r 1 =0.0562±0.0002, and r 2 =0.0823±0.0007 from the light and radial velocity curves analyses. The separation between the components was estimated to be a=10.904±0.016 R ⊙ . The effective temperature of 5770 K and bolometric magnitude of 4.74 mag are adopted for the Sun. The standard deviations of the parameters have been determined by JKTABSDIM 3 code, which calculates distance and other physical parameters using several different sources of bolometric corrections (Southworth et al. 2005) . The best fitting parameters are listed in Table 6 together with their formal standard deviations. The masses of the primary and secondary stars are determined with an accuracy of about 3% and 3.5% , respectively, while the radii with 1 % . We compared the position of the primary star in the age-radius diagram with the evolutionary tracks of Girardi et al. (2000) for solar metallicity. The location of the primary star in the Hertzsprung-Russell diagram is in a good agreement with those of K5 main-sequence stars. We roughly estimate its age as 3.4 Gyr. This indi-
cates that the secondary star should also be on the main-sequence band of the Hertzsprung-Russell diagram.
The light contribution of the primary star is found to be 0.898 for the R-passband. Its apparent visual magnitude is calculated as 13.14±0.30 mag. The interstellar reddening of E(B-V)=0.0 mag yield a distance to the system as 126±13 pc for the bolometric correction of -0.72 mag for a K5 main-sequence star (Drilling & Landolt 2000) . However, the mean distance to the system is estimated as 128±14 pc for the the bolometric corrections taken from Girardi et al. (2002) . The mean distance to the system was determined as 127±14 pc. 
Kinematics
To study the kinematical properties of T-Cyg1-12664, we used the system's centre-of-mass velocity, distance and proper motion values. The proper motion data were taken from 2MASS catalogue (Skrutskie et al. 2006) , whereas the centre-of-mass velocity and distance are obtained in this study.
The system's space velocity was calculated using Johnson & Soderbloms (1987) algorithm. The U, V and W space velocity components and their errors were obtained and given in Table 6 . To obtain the space velocity precisely, the first-order galactic differential rotation correction was taken into account (Mihalas & Binney 1981) , and -1.08 and 0.65 km s −1 differential corrections were applied to U and V space velocity components, respectively. The W velocity is not affected in this first-order approximation. As for the LSR (Local Standard of Rest) correction, Mihalas & Binney (1981) values (9, 12, 7) ⊙ km s −1 were used and the final space velocity of T-Cyg1-12664 was obtained as S =17 km s −1 . This value is in agreement with space velocities of the young stars (Montes et al. 2001 ).
STELLAR ACTIVITY
The VRI light curves of T-Cyg1-12664 clearly show wave-like distortions, especially at out-ofeclipse. Such a cyclic variation is common properties of the active binary systems, i.e. RS CVntype binaries. The amplitude of distortions on the light curves appears to change during the time span of the observations. The minimum and maximum amplitudes are measured as 5.9 and 30.5 mmag, respectively. However, the amplitudes of the wave-like distortion in the ground-based observations are 0.061, 0.042 and 0.033 mag in V-, R-and I-passband light curves, respectively. The effect of distortion is diminishing toward the longer wavelengths as it is expected for a K5 star. As it is evidenced from the top panel of Fig.2 days. The wave-like distortion has been represented by two spots located on the K5 star. The spot parameters are already given in Table 5 . They are located at latitudes between 15 and 135 degrees, mostly in 40-100 degrees. It seems that they are located at longitudes of 90 and 270 degrees separated about 180 degrees. This result indicates that there are two active regions on the primary star.
Such active longitude belts are common in chromospherically active stars (Eaton & Hall 1979) , (Uchida & Sakurai 1985) . The amplitude of the distortion is increased when the spots are located at latitudes about 90 and 107 degrees. The spots appears to be cooler about 140 K than the effective temperature of the primary star. In addition, the mean brightness level at the maxima, i.e.
(MaxI+MaxII)/2, of the system varies of about 8 mmag with a cycle of about 90 days. The mean brightness has reached two local maxima and minima (see Fig. 2 
middle panel).
The mostly used indicator of the stellar activity is Ca II emission lines. In Fig. 8 the Ca II -K (3933.68 ) and Ca II -H (3968.49 ) emission lines for primary are shown. In the spectrum of the system hydrogen absorption lines are usually shallow which is another indicator of the stellar activity.
We also carried out a line bisector (BIS) analysis to enable us to find out whether the light curves and line profile variations may be attributed to starspots. It is a method describing quantitatively the tiny asymmetry or subtle changes in the line profiles. It is easily done by marking the middle of horizontal cuts of profile in the different line depths. The line connecting such points (called bisector) is then zoomed in horizontal (wavelength or radial velocity) direction. The characteristic shapes of bisector are reported in the literature (see for example (Queloz et al. 1998 ); c 0000 RAS, MNRAS 000, 000-000 18Ö. Ç akırlı et al. (Martínez Fiorenzano et al. 2005) ); i) anti-correlation, which indicates that the radial velocity variations are due to stellar activity (by active regions at the stellar surface like spots or plages), ii) lack of correlation, which indicates the Doppler reflex motion around the centre-of-mass due to the other bodies orbiting the star, iii) correlation, which, as pointed out by Martínez Fiorenzano et al. (2005) , indicates that the radial velocity variations are due to light contamination from an unseen stellar companion.
As shown in Fig. 9 , there is an anti-correlation between BIS and radial velocity, with a reliable correlation coefficient. This result suggests that the radial velocity variations of T-Cyg1-12664 are due to stellar activity variations (e.g. spots on photosphere). Abt (1963) and Duquennoy, Mayor and Halbwachs (1991) report that binary stars are more common than single stars at masses above that of the Sun. In contrary, Reid & Gizis (1997) and Delfosse et al. (1999) suggest that binaries are not very common in low-mass stars, although approximately 75 % of all stars in our Galaxy are low-mass dwarfs with masses smaller than 0.7 M ⊙ .
OVERSIZED STARS IN THE LOW-MASS ECLIPSING BINARIES
Due to the low binary fractions and their faintness very few low-mass eclipsing binary systems have been observed so far both photometrically and spectroscopically, yielding accurate physical parameters. Recently in a pioneer study, Ribas (2003 Ribas ( , 2006 collected the available masses and radii of the low-mass stars and compared with those obtained by stellar evolutionary models. Even small numbers of the sample, a total of eight double-lined eclipsing binaries whose masses and radii are determined with an accuracy of better than 3 %, the comparison evidently revealed that the observed radii are systematically larger than the models. However, the effective temperatures are cooler than the theoretical calculations, being the luminosities in agreement with those of single stars with the same mass. This discrepancy between the models and observations has been explained by Mullan and MacDonald (2001) , Torres et al. (2006) , Ribas (2006) and Lopez-Morales (2007) and others by the high level magnetic activity in the low-mass stars. They suggest that stellar activity may be responsible for the observed discrepancy through inhibition of convection or effects of a significant spot coverage. However, Berger et al. (2006) compared the interferometric radii of low-mass stars with those estimated from theory and find a correlation between an increase in metallicity and larger-than-expected radius, i.e. the larger radii are caused by differences in metallicity.
The number of double-lined low-mass eclipsing binaries having precise photometric and specc 0000 RAS, MNRAS 000, 000-000 Table 7 . The mass, radius, effective temperature and orbital period of the low-mass stars in the double-lined eclipsing binaries. Hełminiak et al. (2011) troscopic observations is now reached to 26. Combining the results of the analysis of both photometric and spectroscopic observations accurate masses, radii, effective temperatures and luminosities of the components have been obtained. In Table 7 we list absolute parameters for the low-mass stars with their standard deviations. In Fig. 10 we show positions of the T-Cyg1-12664 components in the mass-radius (M-R) and mass -effective temperatures (M-T eff ) planes relative to those of the well-determined low-mass stars in the eclipsing binary systems. Theoretical M-R diagrams for a zero-age main-sequence stars with [M/H]=0 taken from the Baraffe et al. (1998) are also plotted for comparison. 
DISCUSSION
We obtained multi-band ,VRI light curves and spectra of T-Cyg1-12664. We analyzed the Kepler's R-data consisting of 5708 observations and radial velocities simultaneously. The light contribution of the secondary star L 2 /(L 1 +L 2 )=0.031 and 0.102 were obtained for the V-, and R-bandpass, respectively. This result indicates that the light contribution of the less massive component is very small, indicating its effect on the color at out-of-eclipse is very limited for the shorter wavelengths.
Kepler's R-data clearly show that there is a wave-like distortion on the light curve. Both the amplitude and the shape of these distortions vary with time. These distortions are modelled by two separate spots on the primary star, indicating two active longitude belts. In addition a sine-like variation in the mean normalized light of the system with a peak-to-peak amplitude of 0.007 in light units has been revealed. Extracting light contribution of the secondary star to total light and adopting various bolometric contributions for a K5V star we estimated a distance of 127±14 pc for the system.
Comparison of the theoretical models shows that the secondary star has a radius of 2.8 times larger than that expected for its mass. It is located amongst the largest deviated low-mass stars from the mass-radius relation of the zero-age main-sequence stars. However, its effective temperature seems to be the lowest with respect to the models for solar composition. The mass of the secondary star is obtained with an accuracy of about 3.5 % which is very close to the mass of 0.35 M ⊙ which represents stars passing from partially convective envelope to the fully convective ones.
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